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(57) [Abstract] 

[Problems to be Solved by the Invention] 

light receiving efficiency of light receiving section of 
photoelectric element is increased, sensitivity and the image 
quality of solid camera equipment offer microlens array and 
solid state camera element which for solid state camera 
element it can improve are designated as objective. 

[Means to Solve the Problems] 

light receiving section 12^ light blocking part 13^ 
planarization layer 14 ^ color filter layer solid photoelectric 
element 10 which formed 15 and overcoat layer 16 is 
produced in the semiconductor substrate 1 1, substrate layer 21 
which consists of photosensitive layer on overcoat layer 16 is 
formed,patteming after doing, ultraviolet light of 350 nm or 
less is exposed, substrate pattern layer 2 1 a is formed. 

Furthermore, forming lens forming layer 22 which consists of 
photosensitive layer, doing the patterning , exposing 
ultraviolet light of wavelength 350 nm~400 nm it forms lens 
formed pattern layer 22 a, adding heat flow does and it 
obtains solid state camera element 100 where microlens 22b 
and microlens array array 23 were formed. 



Page 3 Pateira Instant MT Machine Translation 



JP2000307090A 



2000-11-2 



Claims 



[lt*3i 3] 

pu>X7u>r&t;@<*ii^m^a)ii{3g:^;4o 



->^'«!iaLfc^5Kft 350nm KlTOSg^l^l^^ 

LrS3tlA^b?S^U>Xff^i5EB^ff^idcL. /^^ 
S 350nmM0Onm (DSgil^j^^ fie|tLrb>XffJ 

(ci)HuiBu>Xff^/$/^^->l^iDg&:7P-Lr 
7-f<7Pb>x^ffjj$:Ls v>r^7Pb>X7b>r*^ 

Specification 
[0001] 



[Claim(s)] 
[Claim 1] 

microlens arrayo for solid state camera element which 
consists substrate pattern layer and 2 layers heat flow 
characteristic is low and in microlens array which was formed 
on the solid state camera element which possesses light 
receiving section which in horizontal direction and 
perpendicular direction isarranged in two dimensional, of 
microlens whose whose heat flow characteristicis high makes 
feature 

[Claim 2] 

solid state camera elemento which provided microlens array 
for solid state camera element and which is statedin Claim 1 
makes feature 

[Claim 3] 

microlens array for solid state camera element and 
manufacturing methodo of solid state camera element which 
are stated in Claim 1 or Claim 2 which possesses step below 
and makes feature 

Forming light receiving section^ light blocking part^ 
planarization layer ^ color filter layer and overcoat layer in 
semiconductor substrate which consists of the(a ) silicon, 
coating fabric doing photosensitive resin on aforementioned 
overcoat layer of solid photoelectric element which becomes 
stepo which forms substrate layer whichconsists of 
photosensitive layer 

(b ) aforementioned substrate layer pattern exposure^ 
development or other patterning after doing,irradiating 
ultraviolet light of wavelength 350 nm or less, step© which 
forms substrate pattern layer 

Coating fabric doing photosensitive resin with respect to (c ) 
aforementioned substrate pattern layer, step© where it forms 
lens forming layer which consists of the photosensitive layer, 
pattern exposure v development or other patterning after 
doing, irradiates ultraviolet light of wavelength 350 nm--400 
nm and forms lens formed pattern layer 

Adding heat flow doing (d ) aforementioned lens formed 
pattern layer, it formed the microlens, step© which produces 
solid state camera element where microlens array was formed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 
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this invention regards solid state camera element which 
provides microlens array, use efficiency ofespecially light it 
regards microlens array which improves. 

[0002] 

[Prior Art] 

As for solid photoelectric element, light receiving section and 
charge transporting part are provided generally on 
semiconductor substrate, photoelectric have become 
constitution which transfers the electric charge which is 
exchanged to charge transporting part with light receiving 
section. 

Because of this, 100% region on semiconductor substrate is 
designated as light receiving section,it is not possible . 

It forms microlens array on light receiving section which 
consists of photodiode which in horizontal direction^ 
perpendicular direction is arranged in two dimensional light 
receiving efficiency of light receiving section as method 
which improves, by fact that light collection it does, 
sensitivity of the solid state camera element it has improved in 
light receiving section. 

[0003] 

partial cross section which shows one example of 
conventional solid state camera element which in Figure 3 
formed microlens array on photoelectric element in 
schematic, Figure 4 (a ) - partial cross section which in(e ) 
shows production step of conventional solid state camera 
element in schematic is shown. 

As for 21 as for semiconductor substrate^ 22 which consists 
of silicon as for the light receiving section^ 23 which consists 
of photodiode as for light blocking part^ 24 as for 
planarization layer^ 25 asfor color filter layer^ 26 for color 
separation as for overcoat layer^ 27 as for slots 32b as for 
microlens^ 33 as for microlens array^ 200 it is a solid state 
camera element where microlens array was formed. 

[0004] 

incident light light collection is done with microlens 32b, 
overcoat layer 26^ color filter layer passes 25 and 
planarization layer 24 and incidence does in light receiving 
section 22, is converted by electric charge according to 
incident light amount and charge transport is done. 

This time, all of incident light incidence without doing on the 
light receiving section 22, incidence it does even on light 
blocking part 23, on this light blocking part 23, light intensity 
which incidence is done without being converted by electric 
charge, hasbecome one factor which causes sensitivity 
decrease of solid state camera element. 
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[0005] 

manufacturing method of conventional solid state camera 
element, as Figure 4 (a ) - shown in (e ), in the semiconductor 
substrate 21 forms resist pattern 31 on overcoat layer 26 of 
photoelectric element 20 which color filter layer 25 and 
overcoat layer 26 for light receiving section 22^ light 
blocking part 23^ planarization layer 24 ^ color separation 
sequential was formed dry etching does overcoat layer 26 and 
forms slot 27. 

Furthermore, resist pattern 3 1 after peeling off, it forms lens 
forming layer 32 on the overcoat layer 26 where slot 27 was 
formed patterning does and forms lens formed pattern layer 
32 a between slot 27. 

Furthermore, heat treatment doing lens formed pattern layer 
32 a, heat flow doing, it forms microlens 32b, it obtains solid 
state camera element 200 where microlens array 33 
wasformed. 

Here, this slot 27 when role of weir which microlens 32b 
thattries does not adhere is done adjusts also role which 
designates foot of the mountain shape of microlens 32b 
simultaneously as desired shape and has. 

But, this slot 27 width of minimum limit on process being 
necessary,at same time groove being etching step, in order to 
show the variation, when you saw in optical, comes to point 
of lowering the optics fill factor (Ratio which microlens for 
pixel occupies) of microlens array and lowers light receiving 
efficiency on light receiving section 22, has becomeone factor 
which causes sensitivity decrease of solid state camera 
element. 

[0006] 

Furthermore, with conventional manufacturing method, resist 
pattern formation process and etching step in order toform 
slot 27 in overcoat layer 26 of photoelectric element 20 were 
necessary, one factor agoof cost increase of microlens array 
and solid state camera element. 

[0007] 

[Problems to be Solved by the Invention] 

You consider this invention to above-mentioned problem and 
beingsomething which is devised, you increase light receiving 
efficiency of light receiving section of the photoelectric 
element, microlens array and solid state camera element 
which it can improve it is offered you designate sensitivity 
and image quality of solid camera equipment as the objective. 

[0008] 

[Means to Solve the Problems] 

Regarding to this invention, it is something which is made 
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microlens array for solid state camera element which consists 
substrate pattern layer and 2 layers heat flow characteristic is 
low and light receiving section which in horizontal direction 
and perpendicular direction is arranged in two dimensional in 
order to achieve above-mentioned problem, first regarding 
Claim I, in microlens array which was formed on the solid 
state camera element, of microlens whose whose heat flow 
characteristic is high makes feature. 

[0009] 

In addition, it is something which is made solid state camera 
element which provided microlens array for solid state camera 
element and which is stated in Claim 1 regarding the Claim 2, 
makes feature. 

[0010] 

Furthermore it is something which is made microlens array 
for solid state camera element and manufacturing method of 
solid state camera element which are stated in Claim 1 or 
Claim 2 which possesses step below and, regarding Claim 3, 
makes feature. 

Forming light receiving section^ light blocking part^ 
planarization layer^ color filter layer and overcoat layer in 
semiconductor substrate which consists of the(a ) silicon, 
coating fabric doing photosensitive resin on aforementioned 
overcoat layer of solid photoelectric element which becomes 
step© which forms substrate layer whichconsists of 
photosensitive layer 

(b ) aforementioned substrate layer pattern exposure^ 
development or other patterning after doing,irradiating 
ultraviolet light of wavelength 350 nm or less, step© which 
forms substrate pattern layer 

Coating fabric doing photosensitive resin with respect to (c ) 
aforementioned substrate pattern layer, step© where it forms 
lens forming layer which consists of the photosensitive layer, 
pattern exposure^ development or other patterning after 
doing, irradiates ultraviolet light of wavelength 350 nm-400 
nm and forms lens formed pattern layer 

Adding heat flow doing (d ) aforementioned lens formed 
pattern layer, it formed the microlens, step© which produces 
solid state camera element where microlens array was formed 

[0011] 

[Embodiment of the Invention] 

You explain concerning form of execution of below this 
invention. 

As for Figure 1 partial cross section^ Figure 2 which shows 
microlens array for solid state camera element of the this 
invention and one Working Example of solid state camera 
element which uses that in schematic (a ) - the(e ) is partial 
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cross section which shows microlens array for solid state 
camera element of this invention and one Working Example 
of production step of solid state camera element which uses 
that in schematic. 

[0012] 

this invention, as shown in Figure 1, to form substrate pattern 
layer 21 a on overcoat layer 16 on solid photoelectric element 
10, because on this substrate pattern layer 21 a microlens 22b 
is formed with heat flow , if precision forming substrate 
pattern layer 21 a well, it is something which microlens 22b 
of uniform shape that tries isacquired. 

[0013] 

Concerning microlens array for solid state camera element of 
below this invention and formation method of solid state 
camera element you explain Figure 2 (a ) - making use of (e ). 

First, on semiconductor substrate 1 1 where light receiving 
section 12 which consists of photodiode and light blocking 
part 13 which consists of aluminum were formed acrylic resin 
solution thecoating fabric is done with spinner, planarization 
layer 14 of predetermined thickness isformed. 

[0014] 

Next, on planarization layer 14, coating fabric it does 
photosensitive pigment solution with the spinner, forms 
photosensitive pigment layer of predetermined thickness, 
patterning does, forms the color filter of first color on light 
receiving section. 

This step of sequential is repeated, color filter of second 
color, three colors eye isformed, color filter layer 15 of 3 
colors which consist of Red. Green. Blue is formed 

[0015] 

Next, on color filter layer 15 acrylic resin solution spin 
coating is done with spinner, the overcoat layer 16 of 
predetermined thickness is formed, solid photoelectric 
element 10 is obtained. 

[0016] 

Next, coating fabric doing photosensitive resin on overcoat 
layer 16, forming the substrate layer 21 which consists of 
photosensitive layer, doing predetermined pattern exposure 
and patterning afierdoing, entire surface exposing ultraviolet 
light of wavelength 350 nm or less, it forms substrate pattern 
layer 21 a. 

This exposure step improves when substrate pattern layer 21 a 
is hardened,simultaneously, disassembling photosensitive 
group, clarity to bepossible, at same time it can make heat 
flow characteristic low. 
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[0017] 

Next, coating fabric doing photosensitive resin on overcoat 
layer 16 and substrate pattern layer 21 a, forming lens 
forming layer 22 which consists of photosensitive layer, doing 
predetermined pattern exposure, development or other 
patterning , exposing ultraviolet light of wavelength 350 
nm-400 nm it forms lens formed pattern layer 22 a on 
substrate pattern layer 21 a. 

Furthermore, adding heat flow doing lens formed pattern 
layer 22 a, it canform microlens 22b of almost same size, as 
substrate pattern layer 21 a it can acquire solid state camera 
element 100 where microlens array 23 for solid state camera 
element was formed. 

[0018] 

This way forming lens formed pattern layer 22 a where heat 
flow characteristicdiffers on substrate pattem layer 2 1 a, 
adding heat flow doing lens formed pattem layer 22 a, when it 
forms microlens 22b, precision well is controlled microlens 
array 23 which is acquired gap between microlens and 
microlens where shape reproducibility is good. 

[0019] 

[Working Example(s)] 

this invention is explained in detail with below Working 
Example . 

First, on semiconductor substrate 1 1 where light receiving 

section 12 which consists of photodiode and light blocking 
part 13 which consists of aluminum were formed acrylic resin 
solution thecoating fabric was done with spinner, 
planarization layer 14 of predetermined thickness wasformed. 

[0020] 

Next, on planarization layer 14 coating fabric it did 
photosensitive pigment solution with spinner,formed 
photosensitive pigment layer of predetermined thickness, 
patterning did, it formed the color filter of first color in 
position which corresponds to light receiving section. 

This step of sequential was repeated, color filter of second 
color, three colors eye wasformed, color filter layer 15 of 3 
colors which consist of Red. Green. Blue was formed 

[0021] 

Next, on color filter layer 1 5 acrylic resin solution spin 
coating was done with spinner, the overcoat layer 1 6 of 
predetermined thickness was formed, solid photoelectric 
element 10 was acquired. 

[0022] 



Page 9 Paterra Instant MT Machine Translation 



JP2000307090A 

;:>J(C.t°vSUvXKMFR-354:JSR(*^)ia)$'7. 



'MSi 350nm )UT(D ^M-^^ RBft LT 5^mnV 
Tidl/ ^^i— >1 FbI^-V-v:^*^ 0.35 // m WTife/ ^ 

[0023] 

;KvMU-:/XKMFR-354:JSR(*fc)S)^X 



SLT. 350nm~400nm <D^*1>I^^Sg|tL 
-CTife/^^— 21a ±iZ 4.5 ju m ^|a)U>X 
ft^fi)c/^^'->l 22a$]^15ltLfco 

[0024] 

^FblC, lx>X}^J$/<^— >1 22a ^ 130 deg C 
ym 21a tlilSl^Ci^t^CD 5.0 jU m fta)7-f ^ 
b^XTb-f 23 A<}KJ«$*lfcHfta«l«?- 100 

[0025] 

[%B^a>$^m] 



Bj (7) @ ^ p u>X7 b -f 

^'^^ • » l-n fJU lA ^ » «^ *nl . 



2000-11-2 

Next, positive resist (MFR-354: JSR Coq^oration (DB 
69-056-7144 ) make) spin coating was done with spinner, 
substrate layer 2 1 whichconsists of photosensitive layer of 
0.40;niu m thick was formed. 

Using photomask which possesses predetermined pattern, 
pattern exposure^ development or other patterning doing, 
irradiating ultraviolet light of wavelength 350 nm or less, 
substrate pattern interlayer gap formed substrate pattern layer 
21 a of 0.35;mu m with 5;mu m square. 

[0023] 

Next, positive resist (MFR-354: JSR Corporation (DB 
69-056-7 144 ) make) spin coating was done with spinner, lens 
forming layer 22 whichconsists of photosensitive layer of 
1 .0;mu m thick was formed. 

Furthermore, using photomask which possesses 
predetermined pattern, pattern exposure^ development or 
other patterning doing, irradiating ultraviolet light of 
wavelength 350 nm~400 nm, it formed lens formed pattern 
layer 22 a of 4.5 ;mu m square on substrate pattern layer 21 a. 

[0024] 

Furthermore, lens formed pattern layer 22 a heat treatment 
was done with 130 deg C, heat flow was caused and 
microlens 22b of 5.0;mu m square of thealmost same size as 
substrate pattern layer 21 a was formed, solid state camera 
element 100 where microlens array 23 for solid state camera 
element was formed was acquired. 

[0025] 

[Effects of the Invention] 

As inscribed, microlens array where shape reproducibility is 
good with uniform isacquired with constitution and 
manufacturing method of microlens array for solid state 
camera element of this invention, light receiving efficiency of 
light receiving section of solid photoelectric element is 
increased, ispossible , can contribute to sensitivity 
improvement of the solid state camera element. 

Furthermore, because you can exclude etching step which 
forms slot in overcoat layer on solid photoelectric element, 
decrease of production cost is assured, it ispossible . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a microlens array for solid state camera element of this 
invention and a partial cross section which shows the one 
Working Example of solid state camera element in schematic. 

[Figure 2] 

(a ) - (e ) is microlens array for solid state camera element of 
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10 
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this invention and partial cross section which shows 
production step of one Working Example of solid state 
camera element in schematic. 

[Figure 3] 

It is a microlens array for conventional solid state camera 
element and a partial cross section which shows one example 
of the solid state camera element in schematic. 

[Figure 4] 

(a ) - (e ) is microlens array for conventional solid state 

camera element and partial cross section which shows the 
production step of solid state camera element in schematic. 

[Explanation of Symbols in Drawings] 

10 

solid photoelectric element 
100 

solid state camera element where microlens array was formed 
11 

semiconductor substrate 
12 

light receiving section 
13 

light blocking part 
14 

planarization layer 
15 

color filter layer 
16 

overcoat layer 
20 

solid photoelectric element 
200 

solid state camera element where microlens array was formed 
21 

substrate layer 
21a 

substrate pattern layer 
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22 

lens forming layer 
22 a 

lens formed pattern layer 
22 b 

microlens 
23 

microlens array 
26 

overcoat layer 

27 

slot 

31 

resist pattern 
32 

lens forming layer 
32 a 

lens formed pattern layer 
32 b 

microlens 
33 

microlens array 
[Figure 1] 



[Figure 3] 
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